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(57) ABSTRACT 

A coupler head for a coupling arrangement is shown, which 
couplerhead includes a coupler headhousing (6) extending in 
a longitudinal direction from a first end (6a), attachable to a 
drawbar, to a second end (6b), which is arranged to carry a 
coupling interface between coupled rail vehicles, which cou 
pler head housing houses mechanical coupling components 
(8.9) effective for automatic coupling to the corresponding 
components of a connecting coupling arrangement. The cou 
plerhead is characterized in that the coupler head housing has 
at least one notch (11,11') for a predetermined and primarily 
axial compression thereof with absorption of energy from a 
deforming compressive force that is applied to the coupler 
head in the longitudinal direction thereof. The coupler head 
has preferably at least one notch (11,11') for a predetermined 
folding of the coupler head housing. 

20 Claims, 5 Drawing Sheets 
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US 8,915,385 B2 
1. 

SHOCK-ABSORBNG COUPLER HEAD FOR 
A COUPLING ARRANGEMENT 

TECHNICAL FIELD OF THE INVENTION 

The invention concerns a coupler head intended for a cou 
pling arrangement and having a coupler headhousing extend 
ing in a longitudinal direction from a first end, attachable to a 
drawbar, to a second end, which is arranged to carry a cou 
pling interface between coupled rail vehicles, which coupler 
head housing houses mechanical coupling components 
arranged for automatic coupling to the corresponding com 
ponents of a connecting coupling arrangement. 

BACKGROUND AND PRIOR ART 

Shock-absorbing devices in rail vehicles are previously 
known in the form of for instance, deformable brackets for 
the mounting of buffers on a car chassis, see, e.g., DE 10 2004 
045 737 A1, WO 00/05119A1, US 2009/0000506A1. 

Different solutions are also previously known for the 
absorption of energy in a coupling arrangement between rail 
vehicles. These solutions comprise, as an example, shock 
absorbing elastic damping devices introduced in the coupler, 
but also devices that are arranged to be plastically deformed in 
the event of a collision, in the conversion of at least a portion 
of the generated force into kinetic energy and heat. These 
latter devices are typically made in the form of radially 
expanding or compressible deformation tubes that can be 
introduced in the drawbar or in the mounting area of the 
coupler in a car chassis. As an example of the latter, EP1312 
527 A1 or EP 1663 755 B1 could be pointed out. 
The coupler head of an automatic coupler, which in a 

Surrounding housing accommodates the mechanical coupling 
components necessary for coupling for automatic coupling to 
a meeting coupler, is usually made of castings and lacks 
typically shock-absorbing measures. A coupler head housing 
made of weldable forged steel for a central buffer coupling is, 
however, previously known from DE 1 124535. This coupler 
head housing is dimensioned to resist occurring normal trac 
tion and thrust forces, but lacks measures for shock-absorbing 
deformation. 

BRIEF SUMMARY OF THE INVENTION 

The invention aims at generally increasing the capability of 
a coupling arrangement of absorbing energy, in particular 
energy arising from forces generated in a collision, and 
thereby providing an increased protection against deforma 
tion of the car chassis. 

Therefore, an object of the invention is to provide a coupler 
head for an automatic coupler, which coupler head is arranged 
to be plastically deformed while absorbing energy. 

Another object of the invention is to provide a shock 
absorbing coupler head in which a predetermined deforma 
tion is locally limited to leave the bearing area of the accom 
modated coupling components in the same unaffected in the 
course of deformation. 

Still another object of the invention is to provide a shock 
absorbing coupler head in which a deformation resistance can 
be maintained in a controllable course of deformation. 
An additional object of the invention is to provide a shock 

absorbing coupler head in which the deformation is predeter 
mined to provide a locking of accommodated mechanical 
coupling components in the coupled State. 

In accordance with the present invention, there is provided 
a coupler head intended for a coupling arrangement and com 
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2 
prising a coupler head housing extending in a longitudinal 
direction from a first end, attachable to a drawbar, to a second 
end, which is arranged to carry a coupling interface between 
coupled rail vehicles, which coupler head housing houses 
mechanical coupling components effective for automatic 
coupling to the corresponding components of a connecting 
coupling arrangement. According to the invention, the cou 
pler head housing is made with a notch for a predetermined 
and primarily axial compression thereof with absorption of 
energy from a deforming compressive force that is applied to 
the coupler head in the longitudinal direction thereof. 

Initially, it should be explained that, by the expression 
predetermined deformation, reference is made in the follow 
ing description to an essentially axial compression according 
to a course of deformation that is controlled by constructional 
measures or design measures taken in the coupler head. The 
measures Suggested according to the present invention con 
sist in particular of one or more notches for a predetermined 
folding of the coupler head housing. 

It will be appreciated by a person skilled in the art that such 
a controllable deformation only can be expected in connec 
tion with forces up to a certain magnitude, while forces 
exceeding this magnitude result in a no longer predictable 
deformation. The object of the invention is, however, still 
achieved, because the energy that is dissipated during the 
controllable deformation implies a corresponding reduction 
of the initial deformation force. In combination with other 
shock-absorbing devices, known perse, in the coupler, Such 
as deformation tubes and elastic damping members in the 
mounting area of the coupler, the invention implies that more 
energy can be absorbed before the car chassis is affected by a 
deforming force. 
The coupler head is preferably made from steel, the elas 

ticity and ability of the steel to be plastically deformed when 
subjected to loads above its yield point being utilized to 
convert a collision force into kinetic energy and heat. In 
particular, it is envisaged that the coupler head housing or at 
least parts thereof can be made from a high-strength steel, 
Such as an advanced high-strength steel or a steel having extra 
high or ultra high strength, whereby the required strength to 
resist normal traction or thrusts occurring during operation 
can be provided also in a coupler head of reduced weight. 
The coupler head in an automatic coupler for rail vehicles 

carries, among other things, mechanical coupling compo 
nents, which typically are Supported inside the coupler head 
housing behind a front plate. In many cases, it is desirable that 
these components remain in the coupled State after a collision. 
Therefore, a preferred embodiment of the invention pre 
scribes that said at least one deformation notch defines a 
primary deformation Zone situated behind the bearing of the 
mechanical coupling components in the coupler head hous 
ing, as seen in the direction from the coupler head toward the 
car chassis. Hereby, it is guaranteed that the coupling inter 
face and the coupling engagement remain intact after defor 
mation, at least in connection with deformation forces that in 
their entirety can be absorbed in a controllable course of 
deformation. 

In an alternative embodiment, a secondary deformation 
Zone may in addition be arranged in front of the bearing of the 
mechanical coupling components in the coupler head hous 
ing, as seen in the direction from the coupler head toward the 
car chassis. Said secondary deformation Zone is preferably 
defined by an additional deformation notch, which is made in 
Such a way that a greater deformation force is required to 
initiate a compression of the secondary deformation Zone, 
than the corresponding requisite deformation force for the 
compression of the primary deformation Zone. In this way, an 



US 8,915,385 B2 
3 

increased shock-absorbing capability of the coupler head is 
provided also in connection with deformation forces of a 
magnitude that exceeds the energy absorbed in a controllable 
course of deformation with a guaranteed engagement 
between the couplers. 

The coupler head housing may be compared to a hollow 
body and may have an essentially four-sided or rounded 
cross-section. The coupler head housing is suitably con 
structed of two or more shell parts assembled by welding 
and/or screw fitting, and has typically an upper part and a 
lower part/bottom essentially uniform with the same, which 
are interconnected by means of a respective side portion. The 
side portions may consist of separate elements, but may alter 
natively be parts integrated with the upper part and the bot 
tom, respectively. The shell parts of the coupler head housing 
may, for instance, be formed by cutting and bending and/or 
compression-moulding. 

In that connection, the deformation notch/notches are pref 
erably uniformly made at least in the upper part and bottom of 
the coupler head housing. 

Deformation notches may advantageously be applied in 
the upper part and the bottom as well as in the sides of the 
coupler head housing so as to form a deformation Zone Sur 
rounding the coupler head housing. In this embodiment, the 
deformation Zone may be made of a compression-moulded 
steel plate blank, which then is introduced in the coupler head 
housing. 

For increased axial stiffness of a front part of the coupler 
head housing, in which the coupling components are Sup 
ported, the sides of the coupler headhousing may be arranged 
to run divergingly from the deformation Zone toward a front 
plate carried in the front end of the coupler head housing. 
The deformation notch is suitably made in the form of a 

relative weakening that is locally applied in the coupler head 
housing and that may be provided by methods known perse 
and comprise one or more of the measures bending, milling, 
hole making, variation of material thickness, adding of a 
locally limited hardening, a combination or combinations of 
different materials, material composition, addition or 
removal of material, etc. 

In one embodiment, the deformation notch is arranged to 
trigger an axial compression of the coupler head housing that 
is symmetrical in horizontal and Vertical planes. In this case, 
the deformation notch is preferably symmetrically arranged 
in the coupler head housing, for example, in the form of a 
relative weakening introduced in the structure of the coupler 
head housing, the extension of which weakening is uniformly 
distributed on each side of an axial centre line through the 
coupler head housing. 

In an alternative embodiment, the deformation notch is 
arranged to triggera compression of the couplerhead housing 
that is symmetrical in Vertical planes but oblique or asym 
metrical in horizontal planes. In the latter case, the deforma 
tion notch is preferably asymmetrically arranged in the cou 
pler head housing, for example, in the form of a relative 
weakening introduced in the structure of the coupler head 
housing, the principal extension of which weakening is situ 
ated beside the axial centre line through the coupler head 
housing. In particular, according to this alternative embodi 
ment of the invention, it is taught that the deformation notch 
defines a deformation Zone having a horizontal extension 
diverging toward one side of the coupler head housing. 
An asymmetrical compression of the coupler head can 

afford an increased deformation distance without the cou 
pling between the coupling arrangements being released, 
because the coupling components can remain in engagement 
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4 
also when the same upon deformation are displaced in the 
direction of opposite sides of the axial centre line through the 
coupler head housings. 

In a symmetrically deformable coupler head housing, the 
deformation Zone may alternatively be limited by two juxta 
positionly running, opposed and uniform deformation 
notches, each one of which has an extension diverging toward 
the respective side of the coupler head housing. 

It is furthermore advantageous and in many cases preferred 
that at least the primary deformation Zone of the coupler head 
housing is defined by a deformation notch that, when com 
pressing the coupler head housing, creates a predetermined 
deformation, which results in the mechanical coupling com 
ponents actively being locked in a coupled State. This result 
may meritoriously be provided in an asymmetrically deform 
able coupler head housing, wherein the mechanical coupling 
components are moved by the deformation toward an area of 
one side of the coupler head housing and this side is arranged 
to provide an obstacle for the release of the coupling, in 
particular a mechanical stop against rotation of a central plate, 
which typically is included as a part of a coupling mechanism 
in automatic couplers for rail vehicles. 

According to a preferred embodiment of the invention, the 
coupler head housing comprises means for providing an 
added deformation resistance after the threshold value of a 
permanent deformation of the material in the coupler head 
housing having been exceeded. Said means may, in its pri 
mary embodiment, consist of a relative strengthening intro 
duced in the structure of the coupler head housing, which 
alternatively may be applied only in one side of the coupler 
head housing so as to allow an asymmetrical compression, or 
alternatively in both sides for a symmetrical compression of 
the coupler head housing. The strengthening may, for 
example, be realised in the form of bending of the side por 
tion, or by a material thickness varied locally in the side 
portion. 

In particular, it is preferred that the coupler head housing 
comprises at least one side consisting of at least two indi 
vidual side portions, which in an overlapping area are inter 
connected by means of a mechanical fitting, and which side 
portions in the course of deformation mutually are displaced 
while overcoming a prestressing force in the joint. Said side 
of the couplerheadhousing may comprise a front side portion 
connecting to the front part of the coupler head and a rear side 
portion, respectively, connecting to the rear part of the cou 
pler head. 

In that connection, it is extraordinarily advantageous if the 
connection between the mutually movable side portions is 
made as a bolt joint and comprises a number of bolts that are 
stationary Supported in a first side portion, for engaging, via 
long holes or slots formed in an overlapping second side 
portion, with a thrust plate, by means of which the overlap 
ping areas of the first and second side portions are pressed 
together by tightening of the bolts. By the number of the bolts 
and dimensioning of tightening torque, in this embodiment, a 
means is provided of regulating the clamping force of the 
joint and thereby affecting the size of a force acting to retard 
the relative motion of the side portions and the axial compres 
sion of the coupler head housing. 

In order to affect the friction that is to be overcome in the 
bolt joint for relative motion between the side portions in the 
overlapping area, friction-increasing means may in addition 
be introduced between opposite surfaces of the side portions. 
Such friction-increasing means may be realised, e.g., in the 
form of a texture that is arranged in the surface of the first 
and/or second side portion and provides a cutting or planing 
effect, or a shear of the material, in the opposite surface. Such 
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a texture may be more or less fine-grained, finely or coarsely 
toothed or wave-shaped, and may alternatively be formed on 
a separate plate introduced between the Surfaces, for instance 
a plate buried in one of the surfaces. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be elucidated below by embodiment 
examples and reference being made to the accompanying 
schematic drawings, of which 

FIG. 1 shows a view from above of a partially broken-away 
coupling arrangement having a shock-absorbing coupler 
head; 

FIG. 2 shows the coupling arrangement in FIG. 1 in a 
partially broken-away side view: 

FIG.3 shows a side view of the coupler headhousing of the 
coupler head in FIGS. 1 and 2: 

FIG. 4 shows on a greater scale a sectioned detailed view of 
the coupler head housing in FIGS. 1-3: 

FIG.5 shows in a horizontal view a second embodiment of 
a coupler head housing: 

FIG. 6 shows the coupler head housing in FIG. 5 in com 
pressed State; 

FIG. 7 shows in a horizontal view a third embodiment of a 
coupler head housing: 

FIG. 8 shows the coupler head housing in FIG. 7 in com 
pressed State; 

FIG. 9a shows a preferred embodiment of a coupler head 
housing in a perspective view: 

FIG.9b shows the coupler head housing in FIG. 9a in an 
oblique cross-sectional view: 

FIG. 10 shows a preferred alternative embodiment of the 
coupler head housing according to FIGS. 9a-9b, and 

FIG. 11 shows an additional preferred embodiment of a 
shock-absorbing coupler head according to the invention. 

DETAILED DESCRIPTION OF EMBODIMENT 
EXAMPLES 

It should be appreciated that the drawing figures are sche 
matic and only Suited to elucidate the general idea of the 
invention Such as the same is seen in the written description 
and in the connecting claims. Therefore, the invention should 
not be considered limited to shown dimensions, geometries or 
to the embodiment of design details in the embodiment 
examples, because these have to be considered by a person 
skilled in the art in each individual application of the inven 
tion. In particular, it should be noted that material thicknesses 
and other dimensions may be over dimensioned and the con 
structive design of details simplified, for reasons of drawing 
technique. 

The coupler head 1 is suitable to be included in a coupling 
arrangement schematically shown in FIGS. 1 and 2 and com 
prising a drawbar 2, which, via a Swiveljoint 3 and a bearing 
bracket 4, is articulately attached to a car chassis 5. The 
coupler head 1 comprises a coupler head housing 6, which in 
a rear part 6a has a first end that is attachable to the drawbar 
2, and which in a front part 6b has a second end that is 
arranged for carrying necessary members, typically compris 
ing a guide cone 7 for the alignment upon coupling to a 
corresponding coupling arrangement. Mechanical coupling 
components such as a central plate 8 and a coupling link 9 are 
housed in the couplerheadhousing and rotatably Supported in 
the same around a pivot or shaft 10. Devices for the locking/ 
unlocking of the coupling mechanism are for the sake of 
simplicity excluded from the drawing figures, as well as 
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6 
devices for the connection of electricity and pneumatics/ 
hydraulics, which usually are carried on the outside of the 
coupler head. 
The coupler headhousing 6 has a box-shaped structure and 

consists of an upper part 6c, a bottom 6d. and two opposite 
sides 6e and 6f respectively. The upper part and the bottom, 
as well as the two sides, are preferably mutually identically 
shaped with the exception of externally or internally arranged 
attachments and seats for the mounting of additional equip 
ment. The parts of the coupler head housing consist, as pre 
viously mentioned, preferably of steel and are suitably 
assembled by welding and/or screw fitting. 

In the upper part 6c and bottom 6d of the coupler head 
housing, at least one first deformation notch 11 is locally 
applied, delimiting a primary deformation Zone D1 in the rear 
part of the coupler headhousing. In the embodiment example 
according to FIGS. 1 and 2, the deformation notch 11 consists 
of grooves 11 formed on the inside, whereby a relative reduc 
tion of the strength of the upper part and the lower part has 
been locally created by removal of material. Alternatively, the 
corresponding deformation notch 11 may of course be 
applied in the outside of the coupler head housing, or both on 
the inside and outside of the same. 
A second deformation notch 12 may correspondingly be 

applied for delimiting a secondary deformation Zone D2 in 
the front part of the coupler head housing. Preferably, the 
deformation notch 12 is made in Such a way that it results in 
a smaller reduction of the strength of the secondary deforma 
tion Zone D2 that is Smaller than the corresponding reduction 
of the strength of the primary deformation Zone D1. This is 
illustrated in FIG. 2 by the grooves 12 having been formed 
with a smaller depth than the grooves 11. In particular, it 
should be noted that an area I between the primary and sec 
ondary deformation Zones, in which area the mechanical cou 
pling components are Supported, is free from deformation 
notches and the strength thereof accordingly unaffected, and 
may even be strengthened, e.g., by a greater material thick 
ness outlined in the drawing figure. 

Here, it should be emphasized that the milled grooves 11 
and 12 of the embodiment example only are an example of an 
embodiment of a deformation notch that is effective for trig 
gering an essentially axial compression of the coupler head 
housing within a predetermined area D1 and/or D2 upon 
application of an abnormally high compressive force in the 
direction of the arrow F. Besides the previously mentioned 
alternative, an embodiment should particularly be pointed out 
wherein the coupler head housing at least partly consists of 
compression-moulded portions of steel or high-strength steel, 
wherein mouldings are made in Such away that the deforma 
tion is controlled and above all concentrated to a particular 
area of the coupler head housing. 

Detached from said at least one deformation Zone D1, the 
coupler head housing 6 may comprise means arranged for 
retarding the course of deformation. Said means may com 
prise mutually prestressed elements, which are effective for 
triggering an added resistance to compression of the defor 
mation Zone D1. 
The coupler head housing of the embodiment example has 

sides 6e and 6f. Each of the sides 6e, 6f consist a first side 
portion 61e, 61f. in the embodiment example connecting to 
the rear part of the coupler head housing, and a second side 
portion, respectively, 62e and 62f respectively, in the 
embodiment example connecting to the front part of the cou 
pler head housing. Henceforth, reference is only made to the 
side 6e, because the side 6f in this embodiment example is a 
mirror-inverted counterpart to the side 6.e. 
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With particular reference to FIGS. 3-4, the front side por 
tion 62e has an outwardly facing Surface 13, against which an 
inwardly facing Surface of the rear side portion 61e abuts in an 
overlapping relationship. Bolts 14 and 15 extend from the 
front side portion 62e through the rear side portion 61e into 
engagement with a thrust plate 16 that is arranged outside the 
rear side portion 61e. In that connection, the bolts 14 and 15 
extend through an elongate slot 17 formed in the rear side 
portion 61e, which, upon tightening of the nuts 18 and 19, is 
clamped between the thrust plate 16 and the front side portion 
62e. In this way, between the rear and front side portions, a 
mechanical fitting is formed the strength of which can be 
dimensioned and regulated. 
As long as the shape of the coupler headhousing attraction 

or thrust forces occurring during normal operation remains 
unaffected, it will be appreciated that no mutual movement 
between the side portions 61e and 62e takes place. Upon 
occurrence of a compressive force that causes triggering of 
the compression of the coupler headhousing within the defor 
mation Zone D1, typically resulting in a folding of the upper 
part and bottom of the coupler head housing along deforma 
tion notches such as schematically is illustrated in FIGS. 6 
and 8, a mutual movement is forced between the side por 
tions, which is counteracted by the friction in the prestressed 
mechanical joint. 

In other words, the mechanical fitting provides a frictional 
force that, when it is overcome, triggers a deformation resis 
tance that retards the compression of the coupler head hous 
ing, whereby a greater part of an applied compressive force 
can be absorbed in a controllable course of deformation than 
what can be achieved only by the plastic deformation of the 
coupler head housing. 

In addition, the friction in the connection may be affected 
by particular friction-increasing elements 20, which may be 
flush mounted to act in the interface between sliding surfaces. 
Such a friction-increasing element 20 is suitably made from 
cemented carbide or from ceramic material and provided with 
a material-removing outside. 

In an alternative embodiment (not shown), the rear side 
portion 61e is made as a wedge that, when compressing the 
coupler head housing, forces the mechanical fitting to widen 
while extending the bolts 14, 15, alternatively or in addition to 
simultaneous deformation of the thrust plate 16. Such an 
embodiment, based on a wedge, may be utilized in combina 
tion with measures to increase the friction between mutually 
sliding Surfaces. 

It will be appreciated that the coupler head housing in this 
case should be assembled in Such a way that the compression 
of the upper part and bottom thereof can take place without 
essentially limiting the ability of the side portions to move in 
relation to each other in the connection area. For the purpose, 
the rear side portion 61e of the embodiment example is only 
to a limited extent connected with the upper part and bottom 
of the coupler headhousing, and in particular in the area of the 
deformation Zone D1 as well as in the overlapping area sepa 
rated from, or by a frangible connection separable from, the 
upper part and the bottom. On the contrary, the front side 
portion 62e is preferably strongly connected with the upper 
part and bottom of the coupler head housing, such as by 
welding and/or screw fitting. Also the thrust plate 16 in the 
illustrated embodiment may be strongly connected with the 
upper part and bottom of the coupler head housing, at least in 
the part of the thrust plate 16 that is running parallel and in 
overlapping relationship with the front side portion 62e. It 
will be appreciated, without this being shown in the drawings, 
that the opposite relationship regarding the connection of the 
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8 
side portions to the upper part and the bottom, respectively, 
may be the case in an alternative embodiment of the coupler 
head. 

While the embodiment in FIGS. 1 and 2 have deformation 
notches 11 and 12 running mutually parallel and essentially 
perpendicular to the longitudinal axis C1 of the coupler head 
housing for a symmetrical compression of the coupler head 
housing, FIG. 5 shows an embodiment according to which 
deformation notches 11 run divergingly toward one side 6e of 
the coupler headhousing. In this way, a deformation Zone D1' 
is delimited the principal extension of which is displaced 
toward the side 6e. This embodiment results in an asymmetri 
cal compression of the coupler head housing as is illustrated 
in FIG. 6. During the asymmetrical course of deformation, the 
bearing 10 of the coupling is moved in the direction of the 
arrow Rtoward the opposite side 6f which in this embodi 
ment may be arranged to arrest the coupling and prevent the 
rotation thereof toward a disengaging state. For instance, the 
side 6fmay for this purpose beformed with a bulging on the 
inside thereof, against which the central plate is brought into 
mechanical engagement by movement in the direction R. 
The embodiment according to FIGS. 7-8 is, like the coupler 

head housing in FIGS. 1-2, arranged for a symmetrical com 
pression and has for the purpose two groups of deformation 
notches 11', which run divergingly in opposite directions 
toward a respective side portion 61e and 61f. During the 
symmetrical course of deformation, the bearing 10 of the 
coupling is moved in the direction of the arrow L and in the 
longitudinal direction C1 of the coupler head housing, with 
out the mutual relative position of the coupling components 
being affected by the compression of the coupler head hous 
1ng. 

Even if the invention hitherto has been explained based on 
schematically shown embodiments, it is appreciated that the 
same may be realised in other embodiments than the shown, 
geometrically box-shaped coupler head housing having 
essentially plane Surfaces. More precisely, the upper part, the 
bottom as well as the sides may be designed with bulging 
Surfaces, which particularly in respect of the mutually dis 
placeable side portions may be utilized to give the same a 
greater stiffness in the direction of their motion in the course 
of deformation. Furthermore, it is feasible that the parts of the 
coupler headhousing are made from different materials. Such 
as metal and light metal or alloys thereof. Also polymeric 
materials may be considered for parts of the coupler head 
housing. 

FIGS. 9a and 9b show the invention realised in a produc 
tional embodiment example. The coupler head housing in 
FIGS. 9a and 9b is suitably produced by cutting and bending 
of steel plate for the formation of two essentially uniform 
parts, which are assembled into a box-shaped unit. The sides 
6e and 6f of the coupler head may at least partly be formed by 
bending an originally plane or compression-moulded blank 
into an upper part and a bottom, respectively, with Supple 
menting parts attached by welding. The upper part and the 
bottom may finally be united by a horizontally running weld 
ing seam. 
The coupler head according to FIGS. 9a and 9b comprises 

a rear part, which carries an attachment 21 for a drawbar, as 
well as a front part, which carries a front plate 22 having a 
guide cone 7, as well as a seat 23 for the bearing of the shaft 
of the coupling mechanism. The front and rear parts of the 
coupler head housing are united by a deformation Zone D1 in 
the form of transverse bendings in the upper part 6c and 
bottom 6d, respectively, of the coupler headhousing (see FIG. 
9b), which bendings form notches 11 for the axial compres 
sion of the coupler head housing by folding. As may be best 
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seen in FIG.9b, the side portions 61e and 61f which connect 
to the rear part of the coupler head housing, extend forward 
toward the front plate 22 and more precisely outside and 
partly in overlapping relationship with the side portions 62e 
and 62f respectively, which connect to the front part of the 
coupler head housing. From the overlapping area, the side 
portions 62e and 62f extend divergingly up to the front plate 
22. A side beam 24 having a U-shaped cross-section Sur 
rounds the side portions from outside and is only in a frontend 
fixedly connected with the front part of the coupler head 
housing, but lacks anchorage to the rear part of the coupler 
head housing. A recess 25 is formed in the sides of the 
U-beam right in front of the deformation Zone to allow fold 
ing and expansion of the upper part and the bottom within the 
deformation Zone D1. For the same purpose, the side portions 
61e and 61f may be connected with the upper part and the 
bottom only in the area outside, or behind, the deformation 
Zone. Upon application of a deforming compressive force 
against the coupler head housing in FIGS. 9a and 9b, energy 
is absorbed on one hand by folding of the deformation Zone 
and on the other hand by the bending of the side portions 61e, 
61f that is forced when the same while bending are displaced 
along the diverging extension of the side portions 62e and 62f. 
respectively. 

In addition, between the side beam 24 and the side portion 
62e/62f a frictional force may be provided that retards the 
motion of the intermediately supported side portion 61e/61f. 
For this purpose, such as in the embodiment according to FIG. 
10, the side beam 24 and the side portion 62e/62f can co 
operate in a mechanical jointessentially in the way described 
above with reference to, among others, FIG. 4. 

Another preferred embodiment of the shock-absorbing 
coupler head is shown in FIG. 11. In this embodiment, the 
coupler head housing comprises a back piece 26 included as 
a part of the rear part of the coupler head housing. The back 
piece 26 may be produced, for instance, by cutting and bend 
ing and/or compression-moulding of a steel plate blank. In the 
back piece, an attachment is arranged for a drawbar, which 
attachment is in the form of a pipe sleeve 21 traversing the 
back piece. From the back piece, the upper part, bottom and 
sides of the coupler head housing extend forward to the front 
plate 22. Also these may be manufactured by cutting and 
bending and/or compression-moulding of one or more steel 
plate blanks, which, where appropriate, are assembled, pref 
erably by welding. Between a rear part and a front part of the 
couplerheadhousing, a circumferential deformation Zone D1 
is arranged in the form of transverse bendings in the upper 
part, bottom as well as sides of the coupler head housing, 
which bendings form notches 11 for the axial compression of 
the coupler head housing by folding. More precisely, the 
embodiment according to FIG. 11 comprises two or more 
folding Zones running in parallel at which the sheet-metal 
plate in the upper part, the bottom and the sides is bent 
outward. Even if the bulgings of the embodiment example are 
V-shaped, it is appreciated that these nevertheless may have 
another shape, and for instance comprise several steps, or be 
continuously arc-shaped. 

Between the bulging folding Zones, connecting portions 27 
run, which extend through the corner connections between 
the sides and the upper part and bottom, respectively, of the 
coupler head housing, and which delimit those slots in the 
corner areas that in the embodiment shown have been 
recessed to allow a uniformand controlled deformation of the 
coupler head housing. 

From the deformation Zone D1, the sides 6e and 6f of the 
coupler head housing extend divergingly forward toward the 
front plate 22. The sides 6e, 6fmay advantageously be made 
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10 
with one or more longitudinal bendings 28, which contribute 
to increased axial stiffness of the front part of the coupler head 
housing. 

In one embodiment of the coupler head housing according 
to FIG. 11, the deformation Zone D1 may in a meritorious way 
be produced by compression-moulding of a steel plate blank, 
which then is installed in the coupler head housing by weld 
1ng. 
The shock-absorbing coupler head may advantageously be 

utilized in combination with other shock-absorbing means in 
the coupling arrangement, such as deformation tubes and/or 
resilient devices, known perse. In that connection, the shock 
absorbing members of the coupling arrangement are Suitably 
adapted in such a way that all are maximally utilized before a 
destructive force is initiated in the car chassis. 

The invention claimed is: 
1. Coupler head for a coupling arrangement, which coupler 

head comprises a coupler head housing extending in a longi 
tudinal direction from a first end, attachable to a drawbar, to a 
second end, which is arranged to carry a coupling interface 
between coupled rail vehicles, which coupler head housing 
houses mechanical coupling components effective for auto 
matic coupling to the corresponding components of a con 
necting coupling arrangement, characterized in that the cou 
pler head housing is made with a notch (11; 11'; 12) for a 
predetermined and primarily axial compression thereof with 
absorption of energy from a deforming compressive force 
that is applied to the coupler head in the longitudinal direction 
thereof. 

2. Coupler head according to claim 1, which coupler head 
has at least one notch (11:11") for a predetermined folding of 
the coupler head housing. 

3. Coupler head according to claim 2, wherein said at least 
one deformation notch (11; 11') defines a primary deforma 
tion Zone (D1) situated behind the bearing of the mechanical 
coupling components (8-10) in the coupler head housing. 

4. Coupler head according to claim 3, wherein an addi 
tional deformation notch (12) defines a secondary deforma 
tion Zone (D2) situated in front of the bearing of the mechani 
cal coupling components (8-10) in the coupler head housing. 

5. Coupler head according to claim 1, wherein the coupler 
head housing comprises two opposite sides (6e, 6f) that are 
connected with an upper part (6c) and a bottom (6d), respec 
tively, deformation notches (11,11') being uniformly made at 
least in the upper part (6c) and bottom (6d) of the coupler head 
housing. 

6. Coupler head according to claim 5, wherein deformation 
notches (11) through the upper part (6c), the bottom (6d) and 
the sides (6e, 6f) form a deformation Zone (D1) surrounding 
the coupler head housing. 

7. Coupler head according to claim 6, wherein the defor 
mation Zone (D1) consists of a compression-moulded Steel 
plate blank installed in the coupler head housing by welding. 

8. Coupler head housing according to claim 6, wherein the 
sides (6e, 6f) of the coupler head housing run divergingly 
from the deformation Zone (D1) toward a front plate (22) 
carried in the front end of the coupler head housing. 

9. Coupler head according to claim 5, wherein the defor 
mation notches (11") are asymmetrically arranged in the 
upper part (6c) and bottom (6d), respectively, of the coupler 
head housing. 

10. Coupler head according to claim 9, wherein the defor 
mation notches (11') define a deformation Zone (D1'), which 
diverges toward one side of the coupler head housing. 

11. Coupler head according to claim 9, wherein the defor 
mation notches (11; 11') are made to create a greater com 
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pression in the side (6e) of the couplerheadhousing closest to 
which the coupling link (9) of the coupling mechanism is 
situated. 

12. Coupler head according to claim 11, wherein the cou 
pler head housing, by an asymmetrical course of compres 
Sion, is arranged to provide a locking of the mechanical cou 
pling components (8, 9) in the coupled state by the central 
plate (8) being brought into engagement with the side (6f) of 
the coupler head housing. 

13. Couplerhead according to claim 1, wherein the coupler 
head housing in addition comprises a means that is introduced 
in the structure thereof and is detached from the deformation 
Zone (D1) and that provides an added deformation resistance 
in the course of deformation. 

14. Coupler head according to claim 13, wherein said 
means is made in a side of the coupler head housing in the 
form of bending, or by a material thickness varied locally in 
said side. 

15. Coupler head according to claim 13, wherein said 
means comprises mutually detached parts (61e, 62e: 61f. 62?) 
of the side of the coupler headhousing, which are individually 
connected with the coupler head housing but mutually mov 
able and, upon mutual displacement, cause a bending of at 
least one of the parts (61e, 61f) of the side. 
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16. Coupler head according to claim 13, wherein said 

means is arranged to provide a frictional resistance while 
overcoming a prestressing force acting between mutually 
movably connected parts (61e, 62e: 61f. 62f) of the side of the 
coupler head housing. 

17. Coupler head according to claim 1, wherein the coupler 
head housing has, in at least one side (6e, 6f), a first side 
portion (61e, 61f), which under prestress is fixed by clamping 
againstan overlapping area of a second side portion (62e, 62?) 
of said side (6e, 6f) of the coupler head housing. 

18. Coupler head according to claim 17, wherein the side 
portions (61e, 62e: 61f. 62?) are interconnected in the over 
lapping area by means of a controlled tightenable bolt joint 
(14, 15, 16). 

19. Coupler head according to claim 17, wherein friction 
increasing means (20) is introduced between the side portions 
(61e, 62e: 61f. 62f) in said overlapping area. 

20. Coupler head according to claim 1, which has a defor 
mation notch (11, 11", 12) formed by means of a relative 
weakening locally applied in the coupler head housing and 
comprising one or more of the measures compression-moul 
ding, bending, milling, hole making, varied material thick 
ness, local hardening, combination or combinations of differ 
ent materials, material composition, or addition of material. 
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